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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1/27/2010 has been entered. 

Election/Restrictions 

2. Applicant's election without traverse of Group I invention claims 1-25 and 30 in 
the reply filed on June 19, 2008 was acknowledged in the office action mailed on 10/1 
2008. Applicant had also elected species (i) primer of formula I. Non elected claims 
drawn to product and non elected primer species (primer of formula I and II) were 
withdrawn from consideration. Consequently claims 1-7, 9-11 and 13-22 and 30 were 
examined. 

Since the instant application is request for continued examination (RCE), of the 
previously examined invention, claims drawn to product or non elected species of 
primers previously withdrawn properly remain withdrawn. Amended base claim does not 
recite primer of formula II and III, hence Examiner will not examine withdrawn claims 
drawn to non elected species of primers. 

Claim Status 
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3. Claims 6 and 30 are cancelled; claims 8, 12, 17, 23-29 drawn to non elected 
invention remain withdrawn. Claims 1 and 21 have been amended; Amendment to claim 
21 makes it dependent on withdrawn claim 8, hence claim 21 is withdrawn from 
consideration. Currently claims 1-5, 7, 9, 13-16, 18-20 and 22 are active and will be 
examined to the extent they read upon the elected species of primer of Formula I in this 
action. 

Claim Interpretation 

4. The claims currently under consideration are method claims for amplifying 
nucleic acids. The claims recite structural limitations of the primers used in the method. 
No specific template nucleic acid is recited in the claims. In view of this scenario, the 
limitations wherein specific portions of said primers are substantially complementary to, 
a template nucleic acid, therefore reads on a method where the claims encompass 
primers for any conceivable nucleic acid template, whether naturally occurring or man- 
made, whether known to exist or capable of being synthesized. Any conceivable 
nucleic acid sequence can be synthesized and engineered in such a way as to produce 
gDNA, cDNA or mRNA. In this regard, those particular limitations of the claims 
pertaining to substantial complementarity are met by any primer depending on the 
template nucleic acid. Since no specific template is recited in the claims, limitations 
based on hybridization to random or arbitrary sequence with respect to an unspecified 
template impart no structural limitation on the claimed primers that are useful in the 
method, therefore any primer will function in the claimed method. 
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Although the references upon which the 35 U.S.C. 102 rejections below are 
based may disclose a "template" or "target" for the primers taught, such templates or 
targets are not limiting in the application of the disclosed primers as prior art against the 
claims because the prior art primers could be used with other targets or templates. 
DNA Walking annealing control primer (DW-ACP) has not been defined, so using 
broadest reasonable interpretation any primer used in prior art will read upon claim 1 as 
currently recited. 

Response to Arguments 

Re 103 rejection of claims 1-5, 7, 13-16 and 18-22 over Stone & Wharton as evidenced 

by Welsh & McClelland (1 990) in view of Brenner further in view of Chun 
5. Applicant's arguments filed 1/27/2010 have been fully considered but they are 
not persuasive. Applicant has amended base claim 1 to add limitation "the annealing 
portion of the first DW-ACP is restricted to the portion consisting of said degenerate 
random nucleotide sequence and hybridizing nucleotide sequence at the first annealing 
temperature,"-. 

— - "r represents an integer from 2 to 5, and Yq is continuously followed by Zr. 

The addition of these limitations changes the scope of the claimed invention. 
Hence previously cited rejection is not valid and is being withdrawn. 

Chun (previously cited) teaches the changed scope of the invention. 
In the rejection that follows Examiner will describe how Chun teaches the invention 
instantly recited. 
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Re 103 rejection of claims 9-1 1 over Stone & Wharton as evidenced by Welsh & 
McClelland : Brenner in view of Chun as applied to claim 1 above and further in view of 
Liu & Whittier ; Watanabe et al. and Oberste et al. 

6. Since rejection of claim 1 over Stone & Wharton as evidenced by Welsh & 
McClelland; Brenner in view of Chun is withdrawn, hence rejection of claims 9-1 1 further 
in view of secondary art is also withdrawn. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claim 1 rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession 
of the claimed invention. 

Claims 1 step (a-2-3) has been amended to add limitation "and Yq is 

continuously followed by Zr. " 

Examiner has searched the specification as filed and did not come across any 
place where limitation—- "Yq is continuously followed by Zr" is specified. This is a NEW 
MATTER rejection. 



9. 



The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

10. Claim 1 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

claim 1 is indefinite for the following reasons. 

• step (a-1 ) recites that the "annealing portion of the first DW-ACP is restricted to 
the portion consisting of said degenerate random nucleotide sequence " but 

formula 5'-Xp-Yq-Zr-Qs-3' is recited has having a Zr which represents a 
degenerate random sequence portion having a degenerate random nucleotide 
sequence which is separate from Qs which "represents a 3' end portion having a 
hybridizing nucleotide sequence substantially complementary to a site on said 
unknown nucleotide sequence." Since DW-ACP must anneal and extend for 
amplification to occur, the Qs portion must also hybridize. However, the new 
amendment prevents the 3' end (or Qs) to hybridize to the unknown sequence as 
it was amended to recite that the annealing portion of DW-ACP is "restricted to" 
only the degenerate random nucleotide sequence which is Zr. 

• Second point is that while r is explicitly limited to the integers of 2 to 5, none of 
the other integers (p, q, or s) are recited as having any integers. This means that 
they need not be there (p=0, q=0 and s=0), which results in the DW-ACP primer 
being a random hexamer or anything else. If this is indeed the case then, art 
reading on random hexamer or anything else will apply in addition to the cited art. 
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Claim Objections 

1 1 . Claim 7 objected to as being dependent upon a rejected base claim 1 but it falls 
outside the scope of the claim 1 from which it depends. 

Claim 7 recites that the regulator portion in the first degenerate DW-ACP is 
capable of restricting the annealing portion of the primer to its 3' end portion at said first 
annealing temperature. Claim 1 limits all of the claimed embodiment to the DW-ACP 
primer only annealing to the degenerate portion of the primer (Zr) and therefore the 3' 
end (Qs) should and cannot hybridize (anneal) to the target. This is 1 12, 4th para 
objection. 

12. Withdrawn Claim 8 objected to because of the following informalities: claim 8 
depends from a canceled claim. Appropriate correction is required. 

1 3. Claim 22 objected to under 37 CFR 1 .75(c) as being in improper form because 
claim 22 is a multiple dependent claim that refers to limitation which may not be found in 
its parent claim. For example, claim 22 can depend from claim 1 and recite, wherein "s 
or w represents." When dependent from claim 1 , there is no antecedent basis for "w." 

Claim Rejections - 35 USC §102 

14. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

1 5. Claims 1 -5, 7, 1 3-1 6 and 1 8-20, 22 are rejected over Chun (WO 03/050305 A1 
published on 19 June 2003 with filing date of 19 September 2002 previously cited). 

Regarding claim 1 , Chun teaches use of ACP (see title where Annealing control 
primer ACP is taught). 

Chun also teaches primer where DW-ACP has a general formula I: 

5-Xp-Yq- Zr-Qs-3' (I) (See page 101 lines 26 to 27 where primer identified by SEQ 
ID NO: 75 is taught). 

wherein, X p represents a 5'-end portion having a pre-selected nucleotide 
sequence, (The sequence GTCTACCAGGCATTCGCTTCAT at 5'end of this primer = 
X p represents a 5'-end portion having a pre-selected nucleotide sequence), 

Y q represents a regulator portion comprising at least two contiguous universal 
base or non- discriminatory base analog residues (string of 5 inosines Mill following the 
sequence X p = Y q represents a regulator portion comprising at least two contiguous 
universal base or non- discriminatory base analog residues), 

Z r represents a degenerate random sequence portion having a degenerated 
random nucleotide sequence (the five nucleotides TTGCA following the string of 
inosines = Z r represents a degenerate random sequence portion (any of the 4 nts 
(ATGC) can be in any of these degenerate positions so in the instant case the nts used 
are TTGCA) having a degenerated random nucleotide sequence. Here r represents an 
integer from 2 to 5 ), 
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Also see primers on bottom of page 104 and top of page105 that are taught as 
ACP primers comprising degenerate sequences for homeobox sequence at their 3' end 
portion for the first stage PCR 

JYC2-HDI where sequence GTNCRRGTGTG following 5 inosines = Z r 
represents a degenerate random sequence portion; 

JYC2-HD2 where sequence GTNCRRGTCTG following 5 inosines = Z r 
represents a degenerate random sequence portion; 

JYC2-HD3 where sequence GTNCRRGTTTG following 5 inosines = Z r 
represents a degenerate random sequence portion; 

In all these cases and Y q is continuously followed by Z r 

Q s represents a 3'-end portion having a hybridizing nucleotide sequence 
substantially complementary to a site on said unknown nucleotide sequence to 
hybridize therewith (the sequence GTT at 3' end = Q s for primers JYC1-HD2, JYC2- 
HD3, JYC2-HD3 : represents a 3'-end portion having a hybridizing nucleotide sequence 
substantially complementary to a site on said unknown nucleotide sequence to 
hybridize therewith), 

p, q, r, and s represent the number of nucleotides, and X, Y, Z, and Q are 
deoxyribonucleotide or ribonucleotide. 

Regarding claim 1, Chun teaches a method for amplifying an unknown nucleotide 
sequence adjacent to a known nucleotide sequence, which comprises the step of (a) 
performing a primary amplification of said unknown nucleotide sequence using a DNA 
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walking annealing control primer (DW-ACP) and a first target-specific primer; in which 
said step (a) comprises: 

(see Chun page 102 line 22 where Protocol A: two step PCR is taught.): 

(a-l) performing a first-stage amplification (see page 102 line 23 where a first- 
stage PCR amplification is taught) of said unknown nucleotide sequence 

at a first annealing temperature (see page 103 line 1 where 60°C is taught as a 
first annealing temperature) , 

comprising at least one cycle of primer annealing, primer extending and 
denaturing using a first degenerate DW-ACP containing a degenerate random 
nucleotide sequence to hybridize with said unknown nucleotide sequence and a 
hybridizing nucleotide sequence substantially complementary to a site on said unknown 
nucleotide sequence, wherein said first annealing temperature enables said first 
degenerate DW-ACP to function as a primer, (see page 102 section first stage PCR) 

the annealing portion of the first DW-ACP is restricted to the portion consisting of 
said degenerate random nucleotide sequence and hybridizing nucleotide sequence at 
the first annealing temperature, whereby a first degenerate DW-ACP extension product 
is generated (See Chun page 144, claims 78 and 79 where 3' end portion of the primer 
is taught to be involved in annealing at first annealing temperature and the regulator 
portion of the primer is taught to be capable of restricting the annealing portion of the 
primer to the 3' -end portion at first annealing temperature. Since the primer of formula 
I has a regulator portion this primer necessarily meets the limitation the annealing 
portion of the first DW-ACP is restricted to the portion consisting of said degenerate 
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random nucleotide sequence and hybridizing nucleotide sequence at the first annealing 
temperature ); and 

(a-2) performing a second-stage amplification at a second annealing temperature 
(see page 103 lines 3-10 where a second-stage amplification at a second annealing 
temperature (higher annealing temperature of 68°C is taught as second annealing 
temperature) to render said first degenerate DW-ACP not to function as a primer (when 
temperature is increased then due to presence of the regulator region containing 
Inosines, the first degenerate DW-ACP does not hybridize at higher annealing 
temperature this thereby first degenerate DW-ACP does not function as a primer), 
comprising: 

(a-2-1) amplifying said first degenerate DW-ACP extension product using said 
first target-specific primer (primer JYC3 and JYC4 are first target-specific primer see 
page 103 line 7) to hybridize with a target-specific nucleotide sequence substantially 
complementary to a site on said known nucleotide sequence, whereby a target-specific 
primer extension product is generated (also see Fig. 7B where 5' target sequence 
primer is taught as first target-specific primer) , 

(a-2-2) amplifying said target-specific primer extension product using a second 
DW- ACP to hybridize with a nucleotide sequence complementary to said first 
degenerate DW-ACP sequence of said target-specific primer extension product, 
whereby a second DW-ACP extension product is generated, and 
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(a-2-3) amplifying said second DW-ACP extension product using said second 
DW- ACP and said first target-specific primer, whereby a primary amplification product 
without a degenerate random nucleotide sequence is generated. 

(see fig. 7 B where the scheme of amplification in two step PCR is shown (steps 
recited in a-2-1, a-2-2 and a-2-3) that results in amplification of the target sequence 
namely (Allele specific PCR). By teaching allele specific PCR, Chun teaches a primary 
amplification product without a degenerate random nucleotide sequence is generated) 

Regarding claim 2, Chun teaches wherein said first-stage amplification is 
performed for one cycle (see page 102 line 24 where first stage PCR is taught to be 
conducted by two cycles, thus teaching wherein said first-stage amplification is 
performed for one cycle). 

Regarding claim 3, Chun teaches wherein said second-stage amplification is 
performed for at least 5 cycles (see page 103 line 9 where second stage PCR is 
performed for 40 cycles, thus teaching wherein said second-stage amplification is 
performed for at least 5 cycles). 

Regarding claim 4, Chun teaches wherein said first annealing temperature is 
between about 35°C and 50°C (see page 105, line 17 where first annealing temperature 
is taught to be 52°C. By teaching first annealing temperature of 52°C, Chun teaches 
wherein said first annealing temperature is between about 35°C and 50°C). 

Regarding claim 5, Chun teaches wherein said second annealing temperature is 
between about 50°C and 72°C (see page 105, line 17 where second annealing 
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temperature of 65°C is taught, thus teaching second annealing temperature is between 
about 50°C and 72°C). 

Regarding claim 7, Chun teaches wherein said regulator portion in said first 
degenerate DW-ACP is capable of restricting the annealing portion of said primer to its 
3'-end portion at said first annealing temperature (See page 144, claim 79). 

Regarding claim 13, Chun teaches wherein said nucleotide sequence to be 
amplified is gDNA or cDNA (see page 24 lines 14-16). 

Regarding claims 14-16, Chun teaches wherein said universal base or non- 
discriminatory base analog residue is deoxyinosine (see page 19 line 21, also see page 
20, line 21). 

Regarding claims 18, Chun teaches wherein p represents an integer of 10 to 60 
(See page 101 lines 26 to 27 where primer identified by SEQ ID NO: 75 is taught here . 
X p represents a 5'-end portion having a pre-selected nucleotide sequence is shown as 
sequence GTCTACCAGGCATTCGCTTCAT. So p here is 22). 

Regarding claims 19-20, Chun teaches wherein q is at least 3 (claim 19) or 
wherein q represents an integer of 2 to 10 (claim 20) (see page 20 lines 6-8 where at 
least 3 universal bases as well as primer containing 2-15 universal bases is taught). 

Regarding claim 22, Chun teaches wherein s represents an integer of 3 to 1 0 
(see page104 line 30 where SEQ ID NO 83 is taught. In this JYC2-HD1 primer the 
sequence at 3' end following NCRR is 8 nt long shown as -GTGTGGTT-3'. Thus 
teaching wherein s represents an integer of 3 to 10). 
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16. Claims 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chun as applied to claim 1 above, and further in view of Liu and Whittier (1995) 
Genomics 25, 674-681 (previously cited); Watanabe et al. 2001 Journal of 
Microbiological methods 44 : pp 253-262 (previously cited); and Oberste et al. J Clin. 
Microbiol. Vol. 37 no 5 May 1999 pp. 1288-1293 (previously cited). 

Regarding claim 9, Chun teaches method of claim 1 above. But Chun does not 
teach wherein said method further comprises the step of (c) performing a secondary 
amplification at a third annealing temperature, comprising at least one cycle of primer 
annealing, primer extending and denaturing, using a third DW-ACP comprising at its 3'- 
end portion a nucleotide sequence to hybridize with the opposite-sense nucleotide 
sequence to said second DW-ACP sequence present at the 3'-end of said primary 
amplification product and said first target-specific primer of the step (a) or a nested 
target- specific primer designed to amplify an internal region of said primary 
amplification product. 

Regarding claim 9, Liu and Whittier teaches wherein said method further 
comprises the step of (c) performing a secondary amplification at a third annealing 
temperature, comprising a nested target-specific primer designed to amplify an internal 
region of said primary amplification product, (see page 676 fig. 1 where internal primers 
SP2 and SP3 are taught for nested PCR referred to as secondary and tertiary PCR in 
bottom of fig. 1 . Thus teaching a nested target-specific primer designed to amplify an 
internal region of said primary amplification product). 



Application/Control Number: 10/578,521 Page 15 

Art Unit: 1637 

Regarding claim 10, Liu and Whittier teaches annealing temperature is between 
about 50°C and 72°C (see page 680 par. 2 where guidelines are provided as to how to 
set annealing temperatures for high stringency conditions. They teach tm's of the 
specific primers should be at least 10°C higher than the average tm's of the AD primers, 
and the annealing temperatures in the high-stringency cycles should be set as high as 
possible (usually 1-5°C higher than the calculated specific primers). In the instant case 
the tm of the AD3 and AD4 primers is 47-48°C see page 675 par. 3 . So using the 
guidelines the tm of the specific primers SP2 and SP3 used for nested PCR in this case 
has to be 57-58°C. So the third temperature condition for performing high stringency 
annealing temperature for nested PCR should be at least 1-5°C higher than the 
calculated specific primers tm which will be 58-63°C. Thus by teaching annealing 
temperature of 58-63°C, Liu and Whittier teaches annealing temperature is between 
about 50°C and 72°C). 

Regarding claim 1 1 , Liu and Whittier teaches performing nested PCR where a 
small aliquot of the amplified product is diluted and used as a template for nested PCR 
(see page 675 last part of par. 2 in per procedure where secondary and tertiary (nested 
PCR) PCRs are taught. It would have been prima facie obvious to one of ordinary skill 
in the art wherein said method further comprises the step (b) of purifying a reaction 
resultant of the step (a) to remove said first degenerate DW-ACP, said second DW-ACP 
and said first target-specific primer prior to performing the step (c). One of ordinary skill 
in the art performs nested PCR to quantify or for un ambiguous detection of the 
amplified region. Hence the purpose of performing the nested PCR in step C is to obtain 
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specific amplified product with a reasonable yield for further use. During classic nested 
PCR simply a dilution of the amplified product is done and to this diluted sample, PCR 
primers needed for nested PCR are added. That means the mixture on which nested 
PCR is being performed may still contains some of the original template and degenerate 
primer/first specific target primers. Therefore by performing the purification of the 
amplified product all primers used in the previous amplification are removed. Thus this 
purified product can be used as a template for nested PCR with no possibility of 
interference from the previously used PCR primers. Purification of PCR product prior to 
performing nested PCR will ensure that only the PCR product that was amplified initially 
using degenerate primer and target specific primer is amplified further. There will be no 
carry over of the primers used initially that can generate spurious background or 
amplification of some other regions primed by annealing of the degenerate primers on 
the original template that will still be present if only a dilution was performed as is 
routine in nested PCRs. 

It would have been prima facie obvious to one of ordinary skill in the art to 
practice the method of Liu and Whittier in the method of Chun at the time the invention 
was made. The motivation to do so is provided by both Watanabe et al. and Oberste et 
al. 

Chun teaches a method for amplifying an unknown nucleotide sequence 
adjacent to a known nucleotide sequence. Chun does not teach use of nested PCR. 

Liu and Whittier teach two primers that contain universal or non-discriminatory 
bases in the regulator portion of the arbitrary primers. Motivation to use the inosine 
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containing arbitrary primers of Liu and Whittier to perform nested PCR in the method of 
Chun is provided to one of ordinary skill in the art at the time the invention was made by 
state of the art at that time. A survey of the literature published tells one of ordinary skill 
that artisans have successfully introduced inosines in the universal primers used for 
amplifying 16S ribosomal DNAfrom a community of bacteria. These inosine containing 
degenerate primers were able to reduce amplification biases caused by mismatches 
that were observed using unmodified universal primers, (see abstract Watanabe et al. 
2001). 

Oberste et al. 1999 designed primers to amplify unknown Enteroviruses (EVs). 
These primers were designed with inosines to account for the differences between 
different virus groups and for codon degeneracy (the inosine containing primers are 
shown in Table 1 page 1289 of Oberste et al. 1999). Using this set of inosine containing 
degenerate primers they were able to amplify 51 EV strains isolated from clinical 
material between 1991 and 1998. Art taught that there is high degree of genetic 
diversity among the EVs and therefore posed a challenge in the systematic design of 
nucleic acid based diagnostic reagents (see page 1292 par. 2 of discussion). Oberste et 
al. go on to state "Degenerate inosine containing PCR primers were developed to 
overcome such nucleotide sequence diversity by specifically targeting regions of 
conserved amino acid sequences", (see page 1292 last part of par. 2 under discussion). 
Therefore inosine containing primers have been successfully used by one of ordinary 
skill in the art. 
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These teachings of Watanabe et al.; and Oberste et al. teach one of ordinary skill 
that by using the degenerate primers containing inosines taught by Liu and Whittier in 
the method of Chun they have a reasonable expectation of success in being able to 
successfully amplify the desired target region from diverse unknown bacterial or viral 
clinical isolates but also accurately determine the nucleic acid sequence of the identified 
organism. 

Conclusion 

17. All claims under consideration 1-5, 7, 9, 13-16, 18-20 and 22 are rejected. 

18. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SUCHIRA PANDE whose telephone number is 
(571)272-9052. The examiner can normally be reached on 6:30 am -3:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
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